Routine analysis of humans for plutonium lung burdens is accomplished with two phoswich low-energy gamma detectors. The analysis of data from each detector provides the spectroscopist with a total of eight parameters. 
low gamma energies involved, radiation attenuation in the human chest greatly reduces the sensitivity of the measurement. In fact, the minimum detectable activity for a routine analysis is on the order of one permissible lung burden (one nanocurie for an average size human). Even at this level, spectral peaks are very difficult, at best, to detect. Therefore, visual inspection of each spectrum for actual peaks produced from subjects containing full lung burdens may be a very subtle and subjective task for the spectroscopist.
Phoswich Spectra: Figure 1 is an example of a typical 256 channel phoswich spectrum. The four energy regions of interest are marked by vertical lines. Region 1, 13 to 24 keV, is an energy band centered at 18.5 keV where plutonium emissions are detected. Region 3, 50 to 70 keV (centered at 60 keV) is for detecting americium-241, a plutonium daughter. Region 4, 80 to 102 keV is used to determine the ambient radiation levels of the subject undergoing analysis (Compton scattering mostly from K-40). Region 2, 8 to 120 keV is used to determine the sum of emissions in the entire energy band of interest.
In a typical analysis, each of these regions is 
In addition, we performed hyperbolic fits on the data for each relationship to determine the variance as a function of Region 4. When a new spectrum is acquired these four relationships are determined for each lung and compared statistically to the historically derived mean and standard deviation for each. These statistical relationships are then plotted on a color-graphics computer terminal for visual interpretation. If a spectrum produces parametric data which are statistical outliers, this fact becomes very apparent when the data are plotted in direct relation to normalized lines representing the historical mean and standard deviations of the entire data base. Through this method, a spectroscopist need not require the presence of a welldefined visible peak in the actual spectral display in order to suspect the presence of plutonium contamination.
The Color Display: The manner in which these relationships are displayed is important. 
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::::n ./ parameter measured up to the historical data. If the data are close to the mean, then the bar is green; if the data are greater than one standard deviation (one sigma) above the mean, it is yellow; two sigma, orange; and three sigma, red. On the other end, the bars go from green to blue as the data fall below the historical mean.
Instead of using a standard histogram display as in Figure 3 , we decided to display these same data as an octagonal histogram (Figure 4) to provide a more distinct contrast. Here the solid octagonal line (at 0 a) is again the normalized mean and the radius of each pie shape is a measure of how that particular parameter compares statistically to the historical data. Figure 4 is a presentation of exactly the same data presented in Figure 3 .
The octagon is such a basic shape that any change can be perceived very easily. Therefore, small deviations from the normalized mean produce distortions in the octagonal shape which are easily detected visually. As the data become more statistically positive, the total area of the pie shapes also increases quadratically. To amplify this, each pie shape also changes color from green to red as the pie shapes become larger.
This produces a large "Red-Flag" effect for a statistical outlier which can be seen easily even at a distance. In fact it is fairly obvious by examination of this figure that Region 3 from the left lung (60 keV region) is statistically more than 2 a above the mean, indicating the necessity for further examination. This "orange" pie shape is expected since the data analyzed was derived by counting our phantom with one permissible lung burden of plutonium.
By using this statistical method and display, the spectroscopist has no need to actually identify plutonium peaks in a raw spectral display to suspect low-level contamination. The simple interpretation of the processed data displayed as a color-coded octagonal histogram provides an observationally simpler, quicker, and more sensitive screening device for triggering more comprehensive analyses in the event of actual contamination.
